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[57] ABSTRACT 

To provide a method for repairing a coated surface of a vehicle, using an ultraviolet curing resin having 
excellent quick-drying property, and giving a good finish in a shortened working time, a method for 
repairing the damage on a coated surface of a vehicle being a depression and/or a depletion of a coating 
film, which is characterized by comprising the following steps a) to c): 

• a) filling a putty raw material comprising an ultraviolet polymerizing resin composition in an 
optionally pretreated damage portion and ultraviolet curing the putty raw material to fill the 
damaged portion with the putty; 

• b) uniformly spray coating, on the coated surface including at least the putty-covered surface after 
the step a), a primer surfacer raw material comprising an ultraviolet polymerizing resin 
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composition having a viscosity sufficient for spray coating and ultraviolet curing the obtained raw 
material coating film to form a primer surfacer layer; and &t;DP N=8001&t; 
• c) applying a top coat on the primer surfacer layer obtained in b). 

DETAILS 

BACKGROUND OF THE INVENTION 

The present invention relates to a method for repairing the coated surface of a vehicle as well as to a 
resin composition for putty and a resin composition for a primer surfacer for repairing the coated surface 
of a vehicle. More particularly, it relates to method for repairing the coated surface of a vehicle that 
utilizes an ultraviolet- curing resin having excellent quick-drying properties and give good finish in a 
shortened working time as well as to a resin composition for putty and a resin composition for a primer 
surfacer for repairing the coated surface of a vehicle. 

Conventionally, as the method for repairing the scratches or depressions occurring on the coatedsurface 
of a vehicle such as an automobile, a method is generally used in which after forming a substrate that 
covers the damaged portion with a suitable combination of a metal surface treating agent, putties, an 
under coat, an intermediate coat and the like, finish coating with a top coat is performed thereon. 
Various resin compositions are used as the material for making the substrate above used in such a 
repairing method. Here, for making the substrate, usually several kinds of resin compositions are used. 
However, many of these resin compositions take a long time for curing or drying so that there is much 
waiting time, which causes a problem. 

On the other hand, ultraviolet curing resins have been developed as a short time curing type resin and 
also studies on ultraviolet curing resins which can be used on the surface of a vehicle such as an 
automobile have been promoted. For example, Japanese Patent Publication No. Sho 60-30690 describes 
ultraviolet curing epoxy composition that can be used as a putty for automobiles. Furthermore, Japanese 
Patent Application Laid-open No. Sho 62-191 075describes use of an ultraviolet curing resin as a top 
coat that constitutes the outermost layer of the top coat film. 

As described above, ultraviolet curing resins have been used in repairing the coated surface of a vehicle 
and the processability has been improved to some extent. However, there has been no report on 
substitution of all the materials used in the combination of putties, under coat, intermediate coat, etc. 
that constitutes the substrate by ultraviolet curing resins to improve the processability to a greater extent 
and obtain a finish comparable to one obtained by the conventional method. That is, as the method for 
repairing damages on the coated surface of a vehicle, at present no repairing method has been 
established that uses ultraviolet curing resins for all the materials in the substrate, and hence 
development of a repairing method has been desired that uses ultraviolet curing resins for all the 
materials in the substrate, gives a good finish and has good processability. 

SUMMARY OF THE INVENTION 

The present invention has been made from the above- described viewpoint, and its object is to provide a 
method for repairing the coated surface of a vehicle that uses an ultraviolet curing resin being excellent 
in quick-drying properties and requires a shortened working time as well as a resin composition for 
putty and a resin composition for a primer surfacer for repairing the coated surface of a vehicle, 
comprising an ultraviolet curing resin that is excellent in quick- drying properties and reactivity and has 
good usability. 
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The present inventors have made intensive research with view to solving the above-described problem, 
and as a result, they have found that use of a putty and a primer surfacer comprising ultraviolet curing 
resins having excellent quick-drying properties, respectively, as materials for the substrate and forming a 
primer surfacer layer uniformly on the portion where the putty is filled by spray coating enables 
repairing the coated surface ofa vehicle with good finish and with good processability, thus completing 
the present invention. 

More particularly, the present invention is as follows. 

• (1) A method for repairing a damage on a coated surface of a vehicle, the damage being a 
depression and/or a depletion of a coating film, comprising the steps of: 

o a) filling a putty raw material comprising an ultraviolet polymerizing composition in an 
optionally pretreated damaged portion and ultraviolet curing the putty raw material to fill 
the damaged portion with the putty; 

o b) uniformly spray coating, on the coated surface comprising at least the putty- covered 
surface after the step a), a primer surfacer raw material comprising an ultraviolet 
polymerizing composition having a viscosity sufficient for spray coating and ultraviolet 
curing the obtained raw material coating film to form a primer surfacer layer; and 

o c) applying a top coat on the primer surfacer layer obtained in b). 

• (2) The method for repairing as in (1) above, in which the putty raw material used in the step a) 
comprises an ultraviolet polymerizing composition containing an ultraviolet transmitting material 
and/or an ultraviolet absorbing material. 

• (3) The method for repairing as in (1) or (2) above, in which the primer surfacer raw material used 
in the step b) comprises an ultraviolet polymerizing composition containing an ultraviolet 
transmitting material and/or an ultraviolet absorbing material. 

• (4) The method for repairing as in any one of (1) to (3), in which the spray coating in the step b) is 
performed by (I) moving a spraying apparatus in a range where coating is contemplated while 
continuously spraying the primer surfacer raw material to practice spray coating of the raw 
material for more than two times on the same portion, (II) removing the solvent from the spray 
coated raw material by forced drying, and repeating the operation of (I) and (II) alternately for 
more than two times. 

• (5) The method for repairing as in (4), in which a spray amount is 140 to 220 ml/min., a moving 
speed ofthe spraying apparatus is 75 to 90 cm/sec, and a distance from a spray nozzle of the 
spraying apparatus to a coating surface is 10 to 20 cm. 

• (6) The method for repairing as in any one of (1) to (5), characterized in that the primer surfacer 
raw material comprieses 6 to 22% by weight of an ultraviolet polymerizing prepolymer, 3 to 15% 
by weight of an ultraviolet polymerizing monomer, 1 to 1 1% by weight of an ultraviolet 
polymerization initiator, 26 to 43% by weight of a pigment, and 50 to 72% by weight ofa solvent 
based on the total weight ofthe raw materials. 

• (7) The method for repairing as in any one of (1) to (6), in which the primer surfacer layer has a 
thickness ofa range from 40 to 300 um. 

• (8) The method for repairing as in any one of (1) to (7), characterized in that the putty raw 
material comprises 20 to 30% by weight of an ultraviolet polymerizing prepolymer, 15 to 30% by 
weight of an ultraviolet polymerizing monomer, 1 to 10% by weight of an ultraviolet 
polymerization initiator, and 40 to 60% by weight of a pigment based on the total weightof the 
raw materials. 

• (9) A resin composition for a putty for repairing a coated surface ofa vehicle, characterized by 
comprising an ultraviolet polymerizing prepolymer, an ultraviolet polymerizing monomer, an 
ultraviolet polymerization initiator, and an ultraviolet transmitting material and/or an ultraviolet 
absorbing material. 

• (10) A resin composition for a primer surfacer for repairing a coated surface of a vehicle, 
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characterized by comprising an ultraviolet polymerizing prepolymer, an ultraviolet polymerizing 
monomer, an ultraviolet polymerization initiator, a solvent and an ultraviolet transmitting material 
and/or an ultraviolet absorbing material. 

The present invention can provide a method for repairing a coated surface of a vehicle that gives a good 
finish and requires a shorter working time. 

BRIEF DESCRIPTION OF THE DRAWINGS 

• Fig. 1 is a figure illustrating the flow of process in a specific example of repairing adepression on 
a steel coated surface by the method for repairing of the present invention. 

• Fig. 2 is a figure illustrating details of the step of spray coating of a primer surfacer raw material 
shown in (vii) in Fig. 1 . 

• Fig. 3 is a figure illustrating the spectrum energy distribution of an exemplified irradiated light 
from the ultraviolet irradiation apparatus used in the method for repairing of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereafter, the present invention will be described in detail. 

The method for repairing of the present invention is characterized by comprising the above-described 
steps, i.e., a) the step of filling a putty, b) the step of forming a primer surfacer layer, c) the step of 
coating a top coat. Hereafter, each step will be described in detail in the order of a) to c). 

a) The step of filling putty 

In the step of filling a putty, first, pretreatment is practiced in compliance with the stateof a damaged 
portion. The pretreatment includes degreasing the coating film applied originally on a vehicle (hereafter, 
sometimes referred to as a old coating film), removing the old coating film, removing feather edges, etc. 

The degreasing of the old coating film is a pretreatment that is practiced almost always in general 
repairing methods using no ultraviolet curing resin. Also in the repairing method of the present 
invention, degreasing is usually performed regardless of the state of damaged portion. The degreasing of 
the old coating film can be practiced by using generally used degreasing agent and treating according to 
the procedure generally performed. 

Next, the removal of the old coating film, unlike the degreasing treatment, is a treatment practiced on the 
old coating film on the damaged portion and therearound in compliance with the state of damaged 
portion. In the case where the damage is a depression, the old coating film on a depressed portion is 
removed in most cases. In the case where the damage is a linear damage, a scratch damage, adamage by 
nail or the like, the old coating film has already been removed and a judgment is made as to whether or 
not the old coating film is to be removed further. Here, the removal of the old coating film is also a 
pretreatment conventionally performed so that it can be performed by a conventional method using an 
apparatus, for example, a disc sander, a double sander, or the like. 

The operation of removing feather edges, which is an operation that is performed at the same time with 
the operation of removing the old coating film or after that operation, forms a gentle slope in a cross- 
section of the coated surface from the old coating film to an exposed steel plate surface or resin part 
surface after the removal of the old coating film. The angle of slope is generally approximately from 27 
to 54 degrees. The operation of removing feather edges is also a conventional operation and the 
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repairing method of the present invention may use the conventional method. The apparatus used here 
includes a double action sander and the like. 

Thereafter, preferably, the old coating filmremoved surface and therearound are cleaned by air blowing 
or the like and then degreased. 

In the present step, the optionally pretreated damaged portion is filled with a putty raw material 
comprising an ultraviolet polymerizing composition containing an ultraviolet transmitting material 
and/or an ultraviolet absorbing material and the raw material is cured by ultraviolet light to fill the 
damaged portion with the putty. 

As the ultraviolet polymerizing composition used as a putty raw material in the repairing method of the 
present invention, there may be used without any particular limitation those compositions similar to the 
ultraviolet polymerizing composition generally used as a putty raw material for automobiles, etc. The 
ultraviolet polymerizing composition used as such a putty raw material contains an ultraviolet 
polymerizing prepolymer, an ultraviolet polymerizing monomer and an ultraviolet polymerization 
initiator as essential components, and a sensitizer, a pigment, a filler, a defoamer, a surface modifier, a 
solvent and the like as optional components. 

In the repairing method of the present invention, the above-described ultraviolet polymerizing 
composition used as a putty raw material is preferably a resin composition obtained by blending an 
ultraviolet polymerizing composition generally used as a putty raw material for automobiles, etc. with an 
ultraviolet transmitting material and/or an ultraviolet absorbing material, more specifically, includes 
preferably the resin composition for a putty of the present invention containing an ultraviolet 
polymerizing prepolymer, an ultraviolet polymerizing monomer, an ultraviolet polymerization initiator, 
and an ultraviolet transmitting material and/or an ultraviolet absorbing material. 

In the repairing method of the present invention, use of the putty raw material comprising an ultraviolet 
polymerizing composition containing the above-described ultraviolet transmitting material and/or 
ultraviolet absorbing material, in particular the resin composition for putty of the present invention 
allows rapid reaction of resin upon irradiation of ultraviolet rays to increase theprocessability. 

In the present invention, the ultraviolet polymerizing prepolymer, ultraviolet polymerizing monomer and 
ultraviolet polymerization initiator contained in the resin composition for a putty may be those generally 
used as raw materials for a putty for automobiles, etc. without particular limitation. 

The above-described ultraviolet polymerizing prepolymer specifically includes radical polymerization 
type prepolymers, for example, ester acrylates, urethane acrylates, epoxy acrylates, amino resin 
acrylates, acrylic resin acrylates, unsaturated polyesters, etc.; cation polymerization type prepolymers, 
for example, epoxy resins, resins having a vinyl ether; and thiol-ene addition type prepolymers obtained 
by a combination of an oligomer having an aryl group or an acryloyl group on the terminals of the 
molecule and a polythiol, and the like. 

Furthermore, the ultraviolet polymerizing monomer specifically includes radical-based monomers such 
as 2-ethylhexyl acrylate, ethoxydiethylene glycol acrylate, phenoxyethyl acrylate, 2- 
hydroxypropylacrylate, tetrahyckofurfuryl acrylate, dicyclopentenyl acrylate, neopentyl glycol 
diacrylate, polyethylene glycol diacrylate, bis(acryloxyethyl) bisphenol A, merimethylolpropane 
triacrylate, pentaerythritol triacrylate, and dipentaerythritol hexaacrylate, cation- based monomers such 
as vinyl cyclohexene monoxide, hydroxybutyl vinyl ether, cyclohexane dimethanol divinyl ether, 
cyclohexene diepoxide, and caprolactone polyol, etc. 
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The ultraviolet polymerization initiator specifically includes various carbonyl compounds as an initiator 
for radical polymerization systems, onium salts as an initiator for cation polymerization systems and the 
like. The initiator for thiol-ene addition type prepolymers includes initiators of hydrogen extraction type. 

In the resin composition for a putty of the present invention, the blending proportion of the above- 
described ultraviolet polymerizing prepolymer, ultraviolet polymerizing monomer and ultraviolet 
polymerization initiator may be similar to the blending proportion when usually used as a rawmaterial 
for a putty for automobiles. 

The ultraviolet transmitting material and ultraviolet absorbing material contained in the resin 
composition for a putty of the present invention are not limited particularly so far as they are materials 
that transmit or absorb ultraviolet rays, respectively. In the present invention, preferably bluish purple to 
purple organic and inorganic pigments are used. Such a pigment specifically includes azo type pigments 
such as dioxazine compounds. In the repairing method of the present invention, when the ultraviolet 
transmitting material and ultraviolet absorbing material contained in the resin composition for a putty 
used is, for example, the above-described pigment, the putty is colored so that the state of proceeding of 
operation can be confirmed visually, which leads to an increase in processability. The ultraviolet 
transmitting material or ultraviolet absorbing material can be selected properly depending on the 
wavelength of the ultraviolet irradiation apparatus used. For example, when an ultraviolet irradiation 
apparatus having a peak of spectral energyat a wavelength of around 410 nm, a material that well 
transmits or absorbs ultraviolet rays having a wavelength of around 410 nm is preferably used as the 
above-described ultraviolet transmitting material or ultraviolet absorbing material. 

In the resin composition for a putty of the present invention, the above-described ultraviolet transmitting 
material and/or ultraviolet absorbing material is specifically in a content of from about 1 to 30% by 
weight based on the total weight of the composition. 

The resin composition for a putty of the present invention may contain in addition to the ultraviolet 
polymerizing prepolymer, ultraviolet polymerizing monomer, ultraviolet polymerization initiator, and 
ultraviolet transmitting material and/or ultraviolet absorbing material as essential components, a 
sensitizer, a pigment, a filler, a defoamer, a surface modifier, a solvent and the like as optional 
components. The resin composition for a putty of the present invention is preferably constituted by the 
ultraviolet polymerizingprepolymer, ultraviolet polymerizing monomer, ultraviolet polymerization 
initiator, and ultraviolet transmitting material and/or ultraviolet absorbing material as essential 
components, and a resin component that is non-reactive with each of the above-described components. 

The resin composition for a putt of the present invention can be prepared by blending these essential 
components in a suitable proportion and further the above-described optional components in respective 
suitable amounts, as needed. The blending amounts of various components are selected properly 
depending on the kinds of the essential components to be used. 

Furthermore, the resin composition for a putty used in the repairing method of the present invention is 
preferably an ultraviolet polymerizing composition containing about 20 to 30% by weight of an 
ultraviolet polymerizing prepolymer, about 15 to 30% by weight of an ultraviolet polymerizing 
monomer, about 1 to 10% by weight of an ultraviolet polymerization initiator, and about 40 to 60% by 
weight of a pigment based on thetotal weight of the raw materials. Moreover, the pigment used in the 
above-described ultraviolet polymerizing composition is not limited particularly so long as it is a 
pigment Generally, an extender pigment such as calcium carbonate, barium sulfate, clay, talc, tonoko 
(iron oxide-containing clay being levigated), white carbon, and balloon. 
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Moreover, the formulation of resin composition for a putty of the present invention specifically includes 
a formulation, for example, having blended therein 65 to 98% by weight of the composition containing 
about 20 to 30% by weight of an ultraviolet polymerizing prepolymer, about 15 to 30% by weight of an 
ultraviolet polymerizing monomer, about 1 to 10% by weight of an ultraviolet polymerization initiator, 
and about 40 to 60% by weight of a pigment based on the total weight of the raw materials, about 1 to 
30% by weight of an ultraviolet transmitting material and/or ultraviolet absorbing material, and about 1 
to 5% by weight of the non-reactive resin. The ultraviolet polymerizing prepolymer, ultraviolet 
polymerizing monomer, ultraviolet polymerization initiator,pigment, ultraviolet transmitting material 
and/or ultraviolet absorbing material and non-reactive resin may be separately added and mixed 
together. 

Further, when the ultraviolet transmitting material and/or ultraviolet absorbing material used is the 
above-described organic or inorganic pigment of from bluish purple to purple, the value indicated as the 
content of the pigment in the resin composition for a putty is a quantity that does not include them. 
Furthermore, in addition to the above-described organic or inorganic pigment of from bluish purple to 
purple used as the ultraviolet transmitting material and/or ultraviolet absorbing material, the pigment 
used in the above-described resin composition for a putty generally includes extender pigments such as 
calcium carbonate, barium sulfate, clay, talc, tonoko (iron oxide- containing clay being levigated), white 
carbon, and balloon. 

By containing the ultraviolet transmitting material and/or ultraviolet absorbing material, the resin 
composition for a putty of the present invention enables more efficient utilization of energy by 
theirradiation of ultraviolet rays than the conventional ultraviolet curing type resin composition not 
containing them, that is, enables curing with less amount of ultraviolet irradiation, to thereby shorten 
curing time to increase the efficiency of work in the repairing of the coated surface of vehicles. 

In the present invention, such a putty raw material, preferably the resin composition for a putty of the 
present invention, is filled in the damaged site on the coated surface of a vehicle that has been pretreated 
if needed. The filling of the putty raw material can be performed in the same manner as the conventional 
method. In a preferred method, a slightly greater amount than the volume to be filled is selected as the 
filling amount of a putty raw material and this is filled dividedly in several times. First time, a suitable 
portion of the filling amount is filled in the above-described damaged site with a plastic spatula in such a 
manner as to squeeze it Moreover, the remainder portion of the filling amount is divided into suitable 
portions and coated in a superimposing manner with a plastic spatula so as notto entrain air. After the 
filling of the putty raw material, the finishing appears somewhat elevated in the putty raw material filled 
portion relative to the old coating film surface and the thickness of the putty raw material in the putty 
filled portion is thicker by about 0.1 to 1 mm than the thickness of the old coating film. Therefore, the 
thickness of the putty raw material filled portion is roughly 0.4 to 3 mm depending on the thickness of 
the old coating film. 

After completion of the filling the patty raw material, ultraviolet rays are irradiated on the filled portion 
to cure the patty raw material, which is an ultraviolet polymerizing composition. The irradiation of 
ultraviolet rays can be performed using an apparatus for generating light containing ultraviolet rays, for 
example, an UV lamp or the like. The length of the time of irradiating ultraviolet rays required for 
curing the ultraviolet polymerizing composition is, for example, roughly from 30 seconds to 60 seconds 
in case of using the preferred composition in the present invention as the putty raw material and setting 
the filling thickness in theabove-described range and irradiating a sufficient amount of ultraviolet rays. 

As a result of the irradiation of ultraviolet rays, the patty raw material cures and the damaged portion 
that has been pretreated as needed is filled with the putty. Here, it may sometimes be the case that when 
the volume of the putty raw material is decreased more or less by curing, the elevation of the putty from 
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the old coating film surface becomes more or less decreased than before the curing. 

Thereafter, the putty surface elevated from the old coating film surface is ground to the level of the old 
coating film surface using a double action sander, orbital sander or the like. The putty filling step is 
completed therewith. However, in the case where a sufficiently smooth surface is not obtained after the 
first putty filling step, or the like, second putty filling may be performed on the first filled putty in the 
same manner as described above. 

In the repairing method of the present invention, then, a primer surfacer layer is formed on the coated 
surface including a putty making-up surfaceafter the step a) in the following manner. 

In the step a) of the repairing method of the present invention, it is preferred to use a putty raw material 
comprising an ultraviolet polymerizing composition containing an ultraviolet transmitting material 
and/or ultraviolet absorbing material. 

b) Primer surfacer layer forming step 

The primer surfacer layer is formed on the putty filled in the step a) above. On this occasion, it is 
preferred that a primer surfacer layer is formed also around the border of the putty and the old coating 
film. The primer surfacer layer is formed preferably such that it has a constant thickness, and the its 
thickness on the putty and around the border between the putty and the old coating film is the thickest, 
and its thickness is decreased gradually according as the position is increasingly remoter from around 
the border. 

The primer surfacer layer can be obtained by uniformly spray coating, on a coated surface including at 
least putty making-up surface after the step a), aprimer surfacer raw material comprising an ultraviolet 
polymerizing composition that may contain an ultraviolet transmitting material and/or ultraviolet 
absorbing material and has a viscosity sufficient for enabling spray coating, and ultraviolet curing the 
resulting raw material coating film. 

Before forming the primer surfacer layer, preferably the putty making-up surface and the old coating 
film therearound is cleaned and further degreased by air blowing, etc. 

In the repairing method of the present invention, the ultraviolet polymerizing composition used as the 
primer surfacer raw material is not limited particularly so long as it is an ultraviolet polymerizing 
composition that has a viscosity enabling uniform spray coating and the primer surfacer layer after 
curing has good adhesion with the top coat formed on the putty or primer surfacer layer. 

Such an ultraviolet polymerizing composition contains an ultraviolet polymerizing prepolymer, an 
ultraviolet polymerizing monomer, an ultraviolet polymerization initiator, and a solvent as 
essentialcomponents, and as optional components an ultraviolet transmitting material, an ultraviolet 
absorbing material, a sensitizer, a pigment, a filler, an anti-settling agent, a defoamer, a surface modifier, 
etc. 

In the present invention, the above- described primer surfacer used is preferably the resin composition 
for primer surfacer of the present invention containing an ultraviolet polymerizing prepolymer, an 
ultraviolet polymerizing monomer, an ultraviolet polymerization initiator, a solvent, and an ultraviolet 
transmitting material and/or ultraviolet absorbing material. 

Specific examples of the ultraviolet polymerization prepolymer, ultraviolet polymerization monomer 
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and ultraviolet polymerization initiator contained in the resin composition for a primer surfacer of the 
present invention include the same compounds as the specific examples of these components contained 
in the above-described resin composition for a putty of the present invention. 

In the resin composition for a primer surfacer of the present invention, the blending proportion ofthe 
above-described ultraviolet polymerizing prepolymer, ultraviolet polymerizing monomer and ultraviolet 
polymerization initiator may be similar to the blending proportion when usually used as a raw material 
for a primer surfacer for automobiles, etc. 

Specific examples ofthe ultraviolet transmitting material and ultraviolet absorbing material contained in 
the resin composition for a primer surfacer of the present invention include the same compounds as the 
specific examples of these components contained in the resin composition for a putty. Furthermore, in 
the resin composition for a primer surfacer of the present invention, the above-described ultraviolet 
transmitting material and/or ultraviolet absorbing material is in a content of specifically from about 1 to 
30% by weight based on the total weight of the composition. 

The resin composition for a primer surfacer of the present invention can be prepared by blending these 
essential components in a suitable proportion and further the optional components such as a sensitizer, a 
pigment, a filler, an anti-settlingagent, a defoamer, and a surface modifier in respective suitable 
amounts, as needed. The blending amounts of various components are selected properly depending on 
the kinds of the essential components to be used. 

The resin composition for a primer surfacer of the present invention is preferably constituted by the 
ultraviolet polymerizing prepolymer, ultraviolet polymerizing monomer, ultraviolet polymerization 
initiator, a solvent, and ultraviolet transmitting material and/or ultraviolet absorbing material as essential 
components and a resin component that is non-reactive with each of the above- described components. 

Furthermore, the resin composition for a primer surfacer used in the repairing method ofthe present 
invention is preferably composition containing 6 to 22% by weight of an ultraviolet polymerizing 
prepolymer, 3 to 15% by weight of an ultraviolet polymerizing monomer, 1 to 1 1% by weight of an 
ultraviolet polymerization initiator, 26 to 43% by weight of a pigment, and 50 to 72% by weight of 
asolvent based on the total weight of the raw materials. The pigment used in the above-described 
ultraviolet polymerizing composition for a primer surfacer is not limited particularly so long as it is a 
pigment. Generally, a combination of an extender pigment and a coloring pigment is used. 

Alternatively, the resin composition for a primer surfacer of the present invention can be prepared from 
a resin composition for a primer surfacer that can be prepared to have the above- described preferred 
formulation by adding a solvent in a suitable time, for example, at the time of performing spray coating. 
For example, the resin composition for a primer surfacer having a preferred formulation used in the 
repairing method of the present invention can be prepared by adding to a composition containing 10 to 
30% by weight of an ultraviolet polymerizing prepolymer, 5 to 20% by weight of an ultraviolet 
polymerizing monomer, 2 to 15% by weight of an ultraviolet polymerization initiator, 40 to 60% by 
weight of a pigment, and 15 to 30% by weight of a solvent based on the total weightof the raw materials, 
40 to 50 parts by weight of a solvent per 100 parts by weight of the above-described composition, 
followed by mixing. 

Moreover, the formulation of resin composition for a primer surfacer of the present invention 
specifically includes a formulation having blended therein about 65 to 98% by weight of the 
composition containing about 10 to 30% by weight of an ultraviolet polymerizing prepolymer, about 5 
to 20% by weight of an ultraviolet polymerizing monomer, about 2 to 15% by weight of an ultraviolet 
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polymerization initiator, about 40 to 60% by weight of a pigment, and from about 15 to 30% by weight 
of a solvent based on the total weight of the raw materials, about 1 to 30% by weight of an ultraviolet 
transmitting material and/or ultraviolet absorbing material, and about 1 to 5% by weight of the non- 
reactive resin, as a raw material for a resin composition for a primer surfacer, and 45 to 50 parts per 1 00 
parts by weight of the raw material. The ultraviolet polymerizing prepolymer, ultraviolet polymerizing 
monomer, ultraviolet polymerization initiator, pigment, solvent,ultraviolet transmitting material and/or 
ultraviolet absorbing material, and non-reactive resin may be separately added and mixed together. 

Further, when the ultraviolet transmitting material and/or ultraviolet absorbing material used is the 
above- described organic or inorganic pigment of bluish purple to purple, the value indicated as the 
content of the pigment in the resin composition for a putty is a amount that does not include the 
ultraviolet transmitting material and ultraviolet absorbing material. Furthermore, in addition to the 
above-described organic or inorganic pigment of bluish purple to purple used as the ultraviolet 
transmitting material and/or ultraviolet absorbing material, the pigment used in the above-described 
resin composition for a putty generally includes extender pigments such as calcium carbonate, barium 
sulfate, clay, talc, tonoko (iron oxide- containing clay being levigated), white carbon, and balloon. 

Furthermore, the resin composition for a primer surfacer of the present invention can be prepared from a 
stock solution of resin compositionfor a primer surfacer that can be prepared to have the above- 
described preferred formulation by adding a solvent in a suitable time, for example, at the time of 
performing spray coating. 

For example, the resin composition for a primer surfacer used in the repairing method of the present 
invention can be prepared also by adding to a composition comprising 65 to 98% by weight of a 
composition containing about 10 to 30% by weight of an ultraviolet polymerizing prepolymer, about 5 
to 20% by weight of an ultraviolet polymerizing monomer, about 2 to 1 5% by weight of an ultraviolet 
polymerization initiator, about 40 to 60% by weight of a pigment, and about 15 to 30% by weight of a 
solvent based on the total weight of the raw materials, about 1 to 30% by weight of an ultraviolet 
transmitting material and/or ultraviolet absorbing material, and about 1 to 5% by weight of a non- 
reactive resin, as a stock solution of resin composition for a primer surfacer, 45 to 50 parts by weight of 
a solvent per 100 parts by weight of the above-described stock solution of the composition, followed by 
mixing at the time of spraycoating. The ultraviolet polymerizing prepolymer, ultraviolet polymerizing 
monomer, ultraviolet polymerization initiator, pigment, solvent, ultraviolet transmitting material and/or 
ultraviolet absorbing material and non-reactive resin may be separately added and mixed together. 

The solvent contained in the resin composition for a primer surfacer of the present invention may be any 
solvent that is usually used in ultraviolet polymerizing composition without any particular limitation. 
Such a solvent includes water and organic solvents. The organic solvents include specifically 
hydrocarbons such as gasoline, kerosene, normal hexane, toluene, xylene, and oil of turpentine, ketones 
such as acetone, methyl isobutyl ketone, methyl ethyl ketone, and cyclohexanone, alcohols such as 
cyclohexanol, butyl alcohol, isopropyl alcohol, ethyl alcohol, and methyl alcohol, halogenated 
hydrocarbons such as methylene chloride and trichloroethylene, esters such as ethyl acetate, isobutyl 
acetate, and butyl acetate. 

By containing the ultraviolet transmittingmaterial and/or ultraviolet absorbing material, the resin 
composition for a primer surfacer of the present invention enables more efficient utilization of energy by 
the irradiation of ultraviolet rays than the conventional ultraviolet curing type resin composition not 
containing them, that is, enables curing with less amount of ultraviolet irradiation, to thereby shorten 
curing time to increase the efficiency of work in the repairing of the coated surface of vehicles. 
Furthermore, when the resin composition for a primer surfacer of the present invention contains the 
ultraviolet transmitting material and ultraviolet absorbing material as the above-described pigment, the 
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primer surfacer is colored so that the state of proceeding of operation can be confirmed visually, which 
leads to an increase in processability. 

In the repairing method of the present invention, such primer surfacer raw material, preferably the resin 
composition for a primer surfacer of the present invention is spray coated uniformly on the coated 
surface including at least a putty making-up surface after the step a). 

Before the spray coating, around the portion where spray coating is contemplated is masked if needed. 
Masking can be performed in the same manner as the method usually used in spray coating in repairing 
the coated surface of automobiles, etc. 

In the repairing method of the present invention is not limited particularly so long as the raw material 
can be sprayed uniformly onto the coated surface but is performed preferably by (I) moving a spraying 
apparatus in a range where coating is contemplated while continuously spraying the primer surfacer raw 
material to practice spray coating of the raw material for more than two times on the same spot, (II) 
removing the solvent from the spray coated raw material by forced drying, and repeating the operation 
of (I) and (II) alternately for more than two times. 

The spray amount in the above-described spray coating method is specifically about 140 to 220 ml/min., 
preferably about 140 to 180 ml/min. Furthermore, the moving speed of the spraying apparatus in the 
above-described spray coating method is specifically about 75 to 90 cm/second, preferablyabout 80 to 
85 cm/second. Moreover, the distance between the spray nozzle of the spraying apparatus and the coated 
surface is specifically 10 to 20 cm, preferably 10 to 15 cm. 

The spraying apparatus used in the above-described spray coating method is specifically a spray gun or 
the like. Furthermore, the bore diameter of the spray nozzle of the spraying apparatus is preferably about 
0.8 to 1.5 mm, more preferably about 1.2 to 1.3 mm. 

Furthermore, in the above-described spray coating method, the film thickness of the primer surfacer raw 
material coating film obtained by (I) spray coating and (II) forced drying of the solvent at a time is set to 
preferably about 10 to 150 |im, more preferably about 20 to 125 ^m. 

When the putty raw material comprising an ultraviolet polymerizing composition containing an 
ultraviolet transmitting material and/or ultraviolet absorbing material is used in the step a) above, or a 
primer surfacer raw material comprising an ultraviolet polymerizing composition containing an 
ultraviolettransmitting material and/or ultraviolet absorbing material is used in the step b) above, the 
film thickness of the primer surfacer raw material coating film obtained by (I) spray coating and (II) 
forced drying of the solvent at a time is set to preferably about 10 to 60 \im, more preferably about 20 to 
50 |im. 

To set the film thickness of the primer surfacer raw material coating film in the above-described range, 
spray coating may be performed with the number of spraying on the same spot under the above- 
described preferred spray coating conditions being set to be about 3 to 8 times. The film thickness of the 
thus spray coated coating film before drying is about 1.1 to 1.2 times of the film thickness after drying. 
The forced drying of the solvent in (II) above, depending on the film thickness, may be performed by 
drying for about 20 to 60 seconds using an air drier or the like to sufficiently remove the solvent, if the 
film thickness after the spray coating in (I) above is in the above-described range. 

Moreover, it is preferred that the direction of spraying is perpendicular to the coated surface.Therefore, 
the movement of the above-described spraying apparatus is preferably performed in parallel to the 
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coated surface with the spray nozzle being directed perpendicular to the coated surface. Here, as 
described above, when the primer surfacer layer is to be formed such that the coated film has a constant 
thickness and is the thickest on the putty and around the border between the putty and the old coating 
film and its thickness is decreased gradually according as the position is increasingly remoter from 
around the border, then the spraying apparatus is translated horizontally for a portion of which the 
thickness is to be formed at a constant value and the spraying apparatus may be moved such that the 
spray nozzle gradually moves away from the coated surface along an arcuate curve for a portion of 
which the layer is to be formed so as to have a thickness that becomes gradually thinner. 

In the above-described spray coating method, (I) spray coating and (II) forced drying of the solvent are 
made as a set and the number of sets to be performed depends on the thickness of the primersurfacer 
layer to be obtained finally. Here, in the repairing method of the present invention, the thickness of the 
primer surfacer layer is practically about 40 to 300 Jim, more preferably about 60 to 165 urn. 

The thickness of the primer surfacer layer practically is about 120 to 300 ^im, more preferably about 120 
to 165 jim, when a putty raw material comprising an ultraviolet polymerizing composition containing 
neither ultraviolet transmitting material nor ultraviolet absorbing material is used in the step a) above 
and a primer surfacer raw material comprising an ultraviolet polymerizing composition containing 
neither ultraviolet transmitting material nor ultraviolet absorbing material is used in the step b) above. 
To set the thickness of the primer surfacer layer in such a range, it is preferred that the above- described 
set of (I) and (II) be repeated about 2 to 3 times. 

Further, the above-described set of (I) and (II) can be repeated in quite the same manner, but it is 
possible to adjust the film thickness, drying time,etc. of spray coating in each time. A preferred method 
includes a spray coating method in which the film thickness of the first spray coating is about 40 to 55% 
of the film thickness of the second or subsequent spray coating and to the same at the second or 
subsequent spray coating. 

For example, when coating and drying are repeated 3 times in order to obtain a film thickness of 120 to 
140 \im for the primer surfacer layer, assuming the spray amount is 140 ml/min. and the moving speed 
of the spraying apparatus is 85 cm/second, operation may be performed such that the number of 
spraying onto the same spot in the first spray coating is made 3 to 4 times, for example, by 3/4 pattern 
superimposing or the like and drying for about 20 seconds using an air drier or the like to form a coating 
film of 20 to 30 urn thick and in the second spray coating, the number of spraying onto the same spot is 
made 7 to 8 times, for example, by 7/8 pattern superimposing or the like and drying for about 30 
seconds using an air drier or the like to form a coating film of 50 to 55 fim thick on the first coatingfilm, 
and performing the third spray coating and drying in the same manner as the second time to form a 
coating film of 50 to 55 ^m on the coating film in the second time. 

Furthermore, the thickness of the primer surfacer layer in the repairing method of the present invention 
is practically about 40 to 120 [im, more preferably about 60 to 80 jxm, when the putty raw material 
comprising an ultraviolet polymerizing composition containing an ultraviolet transmitting material 
and/or ultraviolet absorbing material is used in the step a) or the primer surfacer raw material comprising 
an ultraviolet polymerizing composition containing an ultraviolet transmitting material and/or ultraviolet 
absorbing material is used in the step b). To make the primer surfacer layer to have a thickness in such a 
range, it is preferred that the above-described set of (I) and (II) be repeated about 2 to 3 times. 

Further, the above-described set of (I) and (II) can be repeated in q^uite the same manner, but it is 
possible to adjust the film thickness, drying time,etc. of spray coating in each time. A preferred method 
includes a spray coating method in which the film thickness of the first spray coating is made about 40 
to 55% of the film thickness of the second or subsequent spray coating. 



http://ww.micropatent 11/10/2005 



MicroPatent HTML record 



Page 13 of 19 



For example, when coating and drying are repeated 2 times in order to obtain the thickness of primer 
surfacer layer of 60 to 80 \im, assuming the spray amount is 140 ml/min. and the moving speed of the 
spraying apparatus is 85 cm/second, operation may be performed such that the number of spraying on 
the same spot in the first spray coating is made 3 to 4 times, for example, by 3/4 pattern superimposing 
or the like and solvent removal for about 20 to 30 seconds using an air drier or the like to form a coating 
film of 20 to 30 fim thick and in the second spray coating, the number of spraying onto the same spot is 
made 7 to 8 times, for example, by 7/8 pattern superimposing or the like and drying for about 45 to 60 
seconds using an air drier or the like to form a coating film of 40 to 50 \im thick on the first coating film. 

As described below, the volume of the primer surfacer raw material is decreased more or less by curing 
so that the thickness of the resulting primer surfacer layer is also decreased more or less as compared 
with the film thickness of the primer surfacer raw material coating film before the curing. Therefore, it is 
necessary to set the film thickness of the primer surfacer raw material coating film before the curing 
taking into consideration the reduction ratio due to the curing. 

After completion of the spray coating the primer surfacer raw material, ultraviolet rays are irradiated on 
the portion where the raw material is coated to cure the primer surfacer raw material, which is an 
ultraviolet polymerizing composition. The irradiation of ultraviolet rays can be performed using an 
apparatus for generating light containing ultraviolet rays, for example, a UV lamp or the like. The length 
of the time of irradiating ultraviolet rays required for curing the ultraviolet polymerizing composition is, 
for example, roughly from 30 to 60 seconds in case of using the preferred composition inthe present 
invention as the putty raw material and setting the filling thickness in the above-described range and 
irradiating a sufficient amount of ultraviolet rays. 

As a result of the irradiation of ultraviolet rays, the primer surfacer raw material cures to form a primer 
surfacer layer. Thereafter, the primer surfacer layer is ground with a paper or the like by a sander. With 
this, the primer surfacer layer forming step is completed. In the case where strain remains after the step 
of forming the first primer surfacer layer, further another primer surface layer may be formed on the first 
primer surface layer in the same manner as described above. 

In the repairing method of the present invention, next a top coat is applied as described below on the 
primer surfacer layer formed as described above. 

In the step b) in the repairing method of the present invention, it is preferred to use a primer surfacer raw 
material comprising an ultraviolet polymerizing composition containing an ultraviolettransmitting 
material and/or ultraviolet absorbing material. 

c) Top coating step 

Before the top coating, it is preferred that the primer surfacer layer and the old coating film surface 
therearound be cleaned using an air blow or the like and further degreasing. 

The top coating in the repairing method of the present invention can be performed in the same manner as 
the top coating method usually used in repairing the coated surface of a vehicle etc. For example, a 
coating is applied by selecting a suitable coating method from a solid coating method, a metallic coating 
method, a 3 coat mica coating method, etc. in compliance with the old coating film. Then, the coated 
surface is finished by polishing, etc. 

The repairing method of the present invention is a method for repairing the damages on the coated 
surface of a vehicle and the damages to which the present method is applied are depressions and/or 
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depletion of the coating film. Furthermore, therepairing method of the present invention is applicable to 
various vehicles such as bicycles, automobiles, and heavy machine vehicles and, as for coated surface, 
to both a coated surface coated on a steel plate or the like and to a coated surface coated on a resin parts 
made of various resins, for example, polypropylene, polyurethane, ABS resin, polycarbonate, etc. From 
the viewpoint of degree of damages, the repairing method of the present invention can be applied more 
effectively to depressions of within 4 mm in depth and within 1 dB (10 cm x 1 0 cm) in area. 
Furthermore, as for the depletion of the coating film, the repairing method of the present invention can 
be applied more effectively to a linear damage, a scratch damage, a damage by nail or the like within 30 
cm in length. 

The resin composition for a putty and resin composition for a primer surfacer of the present invention 
are preferably applied to repairing the coated surface of a vehicle advantageously and it is expected that 
use in the repairing method of the present invention exhibits their effects moresignificantly. 
Furthermore, the resin composition for a putty and resin composition for a primer surfacer of the present 
invention singly or in combination are widely applicable in repairing the coated surface of furniture, 
construction materials in addition to the coated surface of vehicles, and in the field where usually 
ultraviolet polymerizing compositions are used. 

Hereafter, the repairing method of the present invention as described above will be described by specific 
examples. 

First, an example of repairing depressions on a steel coated surface will be explained referring to Figs. 1 
and 2. 

Fig. 1 is a figure illustrating the flow of process in the repairing method and Fig. 2 is a figure illustrating 
the method of spray coating primer surfacer raw material. 

Fig. l-(i) is a cross- sectional view showing a depressed portion on the coated surface of a steel plate. 
On a steel plate 1 are applied an under coat layer 2, an intermediate coat layer 3, and a top coatlayer 4 
(hereafter, these 3 layers together are sometimes referred to as a old coating film) in order and the state 
of a depression over the old coating film to the steel plate 1 is shown. To repair the depression, first, 
degreasing of the old coating film is performed though not shown in the Figure. Next, the old coating 
film in the depressed portion is removed by using paper of about #60 to #80 in a disc sander, a double 
sander, or the like and thereafter, the operation of removing feather edges is performed as illustrated in 
Fig. l-(ii). The operation of removing the feather edges is performed by using paper of about #120 to 
#400 in a double action sander or the like. On this occasion, the angle a of the feather edge can be set to 
27 to 54 degrees. After removing the feather edges, the old coating film-removed portion and 
therearound are cleaned by air blowing and degreased with a waste, etc. impregnated with silicon-off or 
the like. 

Next, using the resin composition for a putty whose formulation is shown in Table 1 below as a 
puttyraw material and a small amount portion thereof is squeezed onto the bottom of the old coating 
film-removed portion obtained as described above using a plastic spatula. Thereafter, as shown in Fig. 1- 
(iii), the putty raw material 5a is filled in the old coating film-removed portion dividedly in several times 
taking care not to entrain air. When the old coating film-removed portion is full of the putty raw material 
and the surface of the putty raw material is extruded slightly from the surrounding old coating film 
surface, the filling of the putty raw material is stopped. Component Blending amount (% by weight) 
ultraviolet polymerizing prepolymer23.1 ultraviolet polymerizing monomer20.6 ultraviolet 
polymerization initiatorl.8 extender pigment54.5 
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Note that the ultraviolet polymerizing prepolymer shown in Table 1 is a prepolymer consistingof epoxy 
acrylate and unsaturated polyester and the extender pigment is a pigment comprising talc, calcium 
carbonate and balloon. 

After completion of the filling of the putty raw material, to cure the putty raw material, ultraviolet rays 
are irradiated using an ultraviolet rays irradiation apparatus 7 onto the filled putty raw material 5a. On 
this occasion, the ultraviolet rays irradiation apparatus 7 includes an apparatus equipped with a 1 .2 kW 
metal halide lamp having spectral energy at each wavelength as shown in Fig. 3 in relative amounts as a 
UV lamp. Irradiation of ultraviolet rays using such an apparatus can cure the putty raw material 5a in 
only about 30 to 60 seconds even from a position at a distance of about 10 to 20 cm. 

The portion of the putty 5b cured by irradiation of ultraviolet rays protruded above the old coating film 
surface is ground to the level of the old coating film surface by using a double action sander, an orbital 
sander or the like as shown in Fig. l-(v) and further by manual grinding or the like. Then, the putty 
making-up surface and a peripheralportion around the border between the putty making- up surface and 
the old coating film are masked using a masking paper 8 as shown in Fig. l-(vi) before the primer 
surfacer raw material can be spray coated thereon. 

Then, a stock solution of the resin composition for a primer surfacer whose formulation is shown in 
Table 2 is diluted with a proper thinner such that stock solution of the resin composition for a primer 
surfacer: thinner = 100 : 40 to 50 (weight ratio) to prepare a resin composition for a primer surfacer 
(l).Component Blending amount (% by weight) ultraviolet polymerizing prepolymer 13.4 ultraviolet 
polymerizing monomer6.6 ultraviolet polymerization initiator2.0 extender pigment54.0 colored 
pigment2.0 toluenel3.7 methyl isobutyl ketone2.0 methyl ethyl ketone2.0 isopropyl alcohol2.0 methyl 
alcohol2.0 anti-setting agent0.3 

Note that the ultraviolet polymerizing prepolymer shown in Table 2 is a prepolymer comprising an 
epoxy acrylate, and the extender pigment is a pigment comprising talc and calcium carbonate. The resin 
composition for a primer surfacer prepared as described above is spray coated on a peripheral portion 
around the border between the putty making-upsurface and the old coating film as illustrated in Fig. 1- 
(vii). 

Separately, the stock solution of the resin composition for a primer surfacer is diluted with a proper 
thinner such that stock solution : thinner = 100 : 45 to 50 (weight ratio) to prepare a resin composition 
for a primer surfacer (2) or the present invention. This is spray coated on a peripheral portion around the 
border between putty making-up surface and the old coating film, masked in the same manner as in 
Specific Example 1 . In the instant Specific Example 2, the putty raw material used is a general putty raw 
material usually used in repairing the coated surface of vehicles and the primer surfacer raw material 
used is the resin composition for a primer surfacer (2) of the present invention containing an ultraviolet 
transmitting material and/or ultraviolet absorbing material that transmits or absorbs ultraviolet rays at a 
wavelength around 410 nm.Component Blending amount (% by weight) ultraviolet polymerizing 
prepolymerl8.8 ultraviolet polymerizing monomer 13.5 ultraviolet polymerization initiator2.0 xylene 
polymer2. 0 extender pigment49.0 dioxadine compound (azo-based pigment)2.1 toluene8.4 methyl 
isobutyl ketone4.0 surfant0.2 

Note that the ultraviolet polymerizing prepolymer in Table 3 is a prepolymer comprising epoxy acrylate 
and the extender pigment is a calcium carbonate-based pigment. 

Fig. 2 is a diagram illustrating the details of spray coating method and the spray coating methodwill be 
explained referring thereto. A spray gun 9 provided with a nozzle having a bore diameter of 1. 3 mm is 



http://www.micropatent.com/get-file/594991485894/835563/EP0983801(A2).html 



11/10/2005 



MicroPatent HTML record 



Page 16 of 19 



adjusted for its discharging amount to about 140 ml/min. As the spray gun 9, for example, a 
commercially available Pack 530 Gun-IV (manufactured by Iwata), Iwata Spray Gun W-88 
(manufactured by Iwata), etc. may be used. Spray coating is performed by adjusting air pressure to 0.8 
to 1 .0 kgf/cm2and setting the distance from the coated surface to about 10 cm. 

Fig. 2 illustrates the primer surfacer raw material coating film in a state where it is formed such that it 
has a constant thickness and the thickest on the putty and around the border between the putty and the 
old coating film and its thickness is decreased gradually according as the position is increasingly 
remoter from around the border. In Fig. 2, the portion between A2and A3and is a portion where the 
primer surfacer raw material coating film on the putty and around the border between the putty and the 
old coating film has a constant thickness and theportions between Aland A2, the portion between 
A3and A4are portions where the thickness of the primer surfacer raw material coating film is gradually 
decreased according as the position is increasingly remoter from around the border. Note that Aland 
A4are ends of the above- described coating film. 

In the portion between A2and A3, the spray nozzle is directed perpendicular to the coated surface and 
the spray gun is translated horizontally at a moving speed of 85 cm/second with the trigger thereof being 
pulled, i.e., in a state of continuous spraying. In the portions between Aland A2and the portion between 
A3 and A4, respectively, the spraying apparatus may be moved such that the spray nozzle gradually 
moves away from the coated surface in an arcuate form from the points A2and A3 to the points Aland 
A4. On this occasion, the trigger of the spray gun is released just before the pints Al and A4. This 
operation is repeated such that the spray coating is repeated 3 to 4 times on the same spot. Then, the 
primer surfacer raw material coating film is forciblydried for about 20 seconds using an air drier to 
remove the solvent. 

Furthermore, the spray coating of the primer surfacer raw material using the above-described spray gun 
and forced drying of the primer surfacer raw material using an air drier are repeated twice in the same 
manner as described above except that the spray coating on the same spot is performed 7 to 8 times and 
the drying time is 30 seconds to complete the spray coating of the primer surfacer raw material. 

Then, to cure the coating film made from the primer surfacer raw material 6a, ultraviolet rays are 
irradiated from the ultraviolet irradiation apparatus 7 onto the above-described primer surfacer raw 
material coating film. On this occasion, the ultraviolet irradiation apparatus 7 used includes an apparatus 
equipped with a 1 .2 kW metal halide lamp whose spectral energy at each wavelength is shown relatively 
in Fig. 3 as described above as an UV lamp. Irradiation of ultraviolet rays using such an apparatus can 
cure the primer surfacer raw materialcoating film in only about 30 to 60 seconds even from a position at 
a distance of from about 10 to 20 cm. The curing operation results in the formation of a primer surfacer 
layer of 60 to 140um in thickness. 

Here, when a change in thickness of the primer surfacer layer is desired, the bore diameter, discharging 
amount, dilution ratio of the stock solution for primer surfacer raw material, number of repeated 
spraying in a single spray coating operation, number of spray coating operation, etc. may be properly 
adjusted. Concomitantly, the length of the time of forced drying and the time for irradiating ultraviolet 
rays may be changed properly. 

Thereafter, the surface of the primer surfacer layer is ground with #400 and then with #600 to 800. After 
the grinding, a strain removing spray is used to confirm if there is a strain. If a strain is found, the step of 
forming the primer surfacer layer is repeated once again. If no strain is found, the strain removing spray 
is wiped out and the top coating step is to be conducted. 
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In the top coating step, first cleaning and degreasing are performed and top coating is performed by the 
general method, followed polishing by the general methods. 

As described above, the depressions on a coated surface of a steel plate are repaired by the repairing 
method of the present invention. 

Next, only the differences of the repairing method for linear damages, scratch damages and damages by 
nails or the like on the coated surface of a steel plate from the repairing method for depressions, i.e., the 
treating method for the old coating film will be described. 

In the case where the damage is linear damage, scratch damage, damage by nails, etc., the operation of 
removing the old coating film is or is not performed. When no operation of removing the old coating 
film is carried out, it is only where the old coating film is a coating film for a new car or urethane 
coating film. In all the other cases,operation of removing the old coating film will be conducted. Note 
that the judgement about the old coating can be conducted according to the general method, for example, 
by judging permeability of lacquer thinner, visual observation, thermoplastic property, etc. 

When no operation of removing the old coating film is carried out, the repairing method as described 
above is applicable. Furthermore, when the operation of removing the old coating film is performed, the 
operation of removing feather edges in the same manner as described above without removing the old 
coating film by a disc sander, a double sander or the like. Otherwise the repairing method as described 
above is applicable. 

Furthermore, only the differences of the repairing method for the depressions, linear damages, scratch 
damages, damages by nails or the like on the coated surface of the resin parts from the repairing method 
for depressions, i.e., the treating method for the old coating film will be described. 

First, the repairing of the depressions on the coated surface of resin parts can be performed in quite the 
same manner as the repairing of the depressions on the coated surface of steel plates. In the case of 
linear damages, scratch damages, damages by nails, etc., the old coating film in the repairing of the 
depressions in the coated surface of the steel plate, quite the same repairing method as described above 
can be applied except that the old coating film is cut into a V- shape with a knife instead of the operation 
of removing the old coating film by use of a disc sander and removing feather edges thereof. 

The repairing method of the present invention as described above is to improve the defects of the 
conventional method for repairing the coated surface of vehicles in that not all of the layers constituting 
the substrate could not be constituted by ultraviolet curing resin compositions having excellent quick- 
drying property since they are poor in finish, adhesion, etc. That is, the repairing method for the coated 
surface of vehicles is characterized by using asubstrate constituted by a putty and a primer surfacer only, 
each being formed form an ultraviolet curing resin composition having excellent quick-drying property 
by unique methods. There can then be provided a method for repairing the coated surface of a vehicle 
which reduces working time greatly and gives a good finish. 

Furthermore, in the substrate portion of the repaired coated surface obtained by the method of the 
present invention, the interlayer adhesion between the putty and primer surfacer layer is sufficient and 
the adhesion between the putty and the surface of a metal such as steel plate or the surface of various 
resin parts is good and the adhesion between the primer surfacer and top coat has no problem. For other 
performances, it is by no means inferior to the substrate portion of the repaired coated surface according 
to the conventional method. Moreover, the adhesion between the putty used in the present invention 
with resin parts, particularly polypropylene parte, which need a special primer when bonded 
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toconventional putties, is improved to such an extent that no problem occurs without any primer, which 
is a great feature of the substrate portion of the repaired coated surface obtained by the method of the 
present invention. 

CLAIMS (ENGLISH) 



1 . A method for repairing a damage on a coated surface of a vehicle, the damage being a depression 
and/or a depletion of a coating film, comprising the steps of: 

o a) filling a putty raw material comprising an ultraviolet polymerizing resin composition in 
an optionally pretreated damage portion and ultraviolet curing the putty raw material to fill 
the damaged portion with the putty; 

o b) uniformly spray coating, on the coated surface including at least the putty-covered 
surface after the step a), a primer surfacer raw material comprising an ultraviolet 
polymerizing resin composition having a viscosity sufficient for spray coating and 
ultraviolet curing the obtained raw material coating film to form a primer surfacer layer;and 

o c) applying a top coat on the primer surfacer layer obtained in b). 

2. The method for repairing as claimed in claim 1 , wherein the putty raw material used in the step a) 
comprises an ultraviolet polymerizing composition containing an ultraviolet transmitting material 
and/or an ultraviolet absorbing material. 

3. The method for repairing as claimed in claim 1 or 2, wherein the primer surfacer raw material 
used in the step b) comprises an ultraviolet polymerizing composition containing an ultraviolet 
transmitting material and/or an ultraviolet absorbing material. 

4. The method for repairing as claimed in any one of claims 1 to 3, wherein the spray coating in 
thestep b) is performed by (I) moving a spraying apparatus in a range where coating is 
contemplated while continuously spraying the primer surfacer raw material to practice spray 
coating of the raw material for more than two times on the same spot, (II) removing the solvent 
from the spray coated raw material by forced drying, and repeating the operation of (I) and (II) 
alternately for more than two times. 

5. The method for repairing as claimed in claim 4, wherein a spray amount is 140 to 220 ml/min., a 
moving speed of the spraying apparatus is 75 to 90 cm/sec, and a distance from a spray nozzle of 
the spraying apparatus to a coating surface is 10 to 20 cm. 

6. The method for repairing as claimed in any one of claims 1 to 5, wherein the primer surfacer raw 
material is characterized by comprising 6 to 22% byweight of an ultraviolet polymerizing 
prepolymer, 3 to 15% by weight of an ultraviolet polymerizing monomer, 1 to 1 1% by weight of 
an ultraviolet polymerization initiator, 26 to 43% by weight of a pigment, and 50 to 72% by 
weight of a solvent based on the total weight of the raw materials. 

7. The method for repairing as claimed in any one of claims 1 to 6, wherein the primer surfacer layer 
has a thickness of a range from 40 to 300 ^im. 

8. The method for repairing as claimed in any one of claims 1 to 7, wherein the putty raw material is 
characterized by containing 20 to 30% by weight of an ultraviolet polymerizing prepolymer, 15 to 
30% by weight of an ultraviolet polymerizing monomer, 1 to 10% by weight of an ultraviolet 
polymerization initiator, and 40 to 60% by weight of a pigment basedon the total weight of the 
raw materials. 

9. A resin composition for a putty for repairing a coated surface of a vehicle, characterized by 
comprising an ultraviolet polymerizing prepolymer, an ultraviolet polymerizing monomer, an 
ultraviolet polymerization initiator, a solvent, and an ultraviolet transmitting material and/or an 
ultraviolet absorbing material. 

1 0. A resin composition for a primer surfacer for repairing a coated surface of a vehicle, characterized 
by comprising an ultraviolet polymerizing prepolymer, an ultraviolet polymerizing monomer, an 
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ultraviolet polymerization initiator, a solvent and an ultraviolet transmitting material and/or an 
ultraviolet absorbing material. 

***** 
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